OOCOHBlft BBSOHB 



SB 017 965 

Orgren, JaMes; Doran, Rodney L. 

The Effects of Adopting the Revised Mev York State 

Regents Earth Science Syllabus on selected Teacher 

and student Variables. 

State Univ. of New York, Buffalo. 

Office of Education (DHEH) , Basbington, D.C. 

Jun 73 

20p. 

HP-$0.75 HC-*1.50 PtOS POSTAGE 

KCurriculuB} '^Earth Science; '^Educational Research; 
science Education; ^Science Teachers; "OSecondary 
School Science 

♦CurriculuB Adoption; curricului iMpleientation; Meu 
York State Regents Earth Science syllabus; Research 
Reports 



This study investigated the effect voluntary or 
■an.iatory adoption of the Earth Science curricului had on 
instructional procedures, teacher educational opinion, student 
achieveaent in earth science, and student ability to eaploy the 
processes of science, selection of teachers resulted in three groups; 
(A) those forced to adopt the new syllabus, (B) those who voluntarily 
adopted the new syllabus, and (C) those who helped develop the 
syllabus. Both cross-sectional and longitudinal (pre-post) designs 
were used to test hypotheses forced . Data were collected froi 
students and teachers. Adoption of the new syllabus did effect the 
predicted changes. Group A teachers did not enploy teaching behaviors 
advocated to the same degree as did teachers froi Groups B and C. 
Sote fluctuations of teacher educational opinions did occur on 
initial experience with the new syllabus, but overall this variable 
seeaed to be relatively stable, with differences across groups being 
detected. Results of tests suggested students perform best on the 
tests designed for the syllabus used by their teacher. The study 
failed to detect differences across groups or tiae with respect to 
student ability to employ the processes of science. (Author/EB) 
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THTRODUCTION 

Savdn (l) has urpcd that suniniativo evaluation of now cui*ricv)la should 

begin with the stated objectives of the curriculum developers < Among the 

major objectives of the ncv/ science cm^rlcula which dominated science 

education in the sixties, two stand foremost} (2) 

!• The purpose of instruction is to develop an understanding of 

current scientific knowledge, its concepts and methods of inquiry. 

2* The instructional process itself is to become more laboratory 

centered and inquiry oriented, Laboratory instruction is to become 
loss illustrative and more investigative. 

Welch, (3) has shown that sutnmatlve evaluation of the new science 
curricula has been quite limited, both in the number of studies devoted 
to such evaluation, and in the scope of the studies which have been under* 
taken. Those studies which have been undertaken, have focused primarily 
on outcomes related to the first of the tv;o objectives listed above. They 
have been primarily concerned with evaluating curriculum effects on student 
cognitive development. 

In their revie^/s of science education research in the sixties, 
Ramsey and Kovre (h) and Balzer (5) reported very few studies concerned with 
the effects which the new science curricula were having on instructional 
procedures employed by science teachers. In the absence of research data, 
educators such as Silberman (6) and Kurd (7) have asserted that adoption of 
the new science curricula has had an insignificant effect on instructional 
procedures employed by science teachers. Considering the magnitude of the 
science curriculum reform movement, and considering the importance %hich 

-2- 

ERIC 



the curriculum reformers attached to changing instructional otrateeies, 

It seems incredible that evaluation of such change remains largely a matter 

for speculation. Research in this area is badly needed. 

Nearly all evaluation of the new science curricula which has been done, 
has compared teachers or students using one of the new curricula with teachers 
or students using a traditional curriculum, and has then attributed any 
differences discovered to the use of the new cxurriculum. Since in most cases, 
teachers and strident s aa*e not randomly assigned to treatment or control groups, 
it is quite possible that selection effects account for much of the difference 
discovered betv;een groups. Teachers who choose to teach one of the new science 
curricula may very well have been teaching more "progressively" and more 
effectively all along than teechcrs who chose to continue using a traditional 
curriculum (cf. Gallagher, 8). Random assignment C'f teachers and classrooms 
to the utilization of "nev;" and "traditional" curriculum materials is roxely 
practicable, particularly if rf/asonably large samples are desired. An alternate 
method of controlling for selection effects consists of using a pre-post 
design. The desired classroom variables are measua^ed both before and after 
adoption of the new science curriculum. Changes discovered in this vray can 
be assumed to be relatively unaffected by selection effects. The study to be 
reported In these pages employed both the group comparison and the pre-post 
design, and thus is able not only to evaluate the effects of adopting a new 
science curriculum, but is also able to assess the effects of selection factors 
on such an evaluation process • 

The curriculum selected for this evaluation was the revised version of 
the New York State Regents Earth Sciehce Syllabus. The "control" curriculum 
was the regular (1959) version of the Regents Earth Science Syllabus. 



Tlmt the dcvolopors of this curriculum soucht bo attain the objectives vhich 

guided the cuiu*ictilum reform mcvewont of the sixties is cleor fron\ the 

guidelines cstnbliched for development of the new syllabus by the Revision 

Ccmmitteo for the Hccents Karth Science Syllabus. (9) This coranittee 

determined that the ncv syllabus should bej 

!• Student a nhi vity oriented ^ Students should be exposed to a learning 
euvirounent in ^;hich they would be active participoiits. Laboratory 
and field experience should be the focal point of this program* 

2» Inve s ttn;at ory^ in approach - The learning activities should be 
oriented toward an inquiry approach, placing the student in the 
role of investigator. 

3» Interdiscipl inary in content - The course content organization should 
integrate tho tl:aditional earth science subject areas. Emphasis 
should be placed on the analysis of the cnvironraent, and the processes 
affecting it. (p. iii) 

Evaluation of this cui*riculu\n was directed by the guidelines established 

here. Since teaching strategies were particularly stressed, and since this 

facet of curriculum evaluation has been very lightly researched, the present 

study focuses especially on the effect which adoption of the new curriculiun 

had on instructional procedures. 

The Problem 

. This study seeks to determine whether adoption of the new earth 

science curriculum led to; 

!♦ use of teaching behaviors which were more in accord with the 
objectives of the curriculum developers; 

2. expression of more progressive educational opinions by the teachers 
involved; 

3# higher achievement by students on a test of the "new" earth science 
knowledge; 

k. increased ability of students to recognize and apply the processes 
of science. 

The first, third ajid fourth effects of adopting the new curriculum 
are directly related to the stated objectives of the curricvOLum developers. 



It vas conaldcrod thut bho second offocti teacher educational oplnion> vas 

rclafced to adoption and use of the new science curricula. For this reason 

an asseastaent of teacher educational opinion Is sought in this suroawtive 

evaluation of the revised Regents Earth Science Syllabus* 

Populations and Samples 

About one hundred fifty Regents Earth Science teachers participated iln 

the development of the ro^/ised version of the syllabus bet\/een 1965 and 1970» 

During these years, only those teachers actively engaged in the revision 

process wore permitted to use the preliminary version of the revised syllabus. 

In 1970, all Regents earth science teachers were permitted to use the new 

materials if they wished. In 1971| the revised version replaced the traditional 

version of the syllabus for all teachers of Regents Earth Scd.ence* In the 

fall of 197O1 therefore, there were three populations of Regents earth science 

classrooms in New York State: 

A. Classrooms whose teachers chose to continue teaching the traditional 
version of the syllabus; 

B# Classrooms whose teachers chose to begin teaching the new syllabus 
when its adoption was optional; 

C# Classrooms whose teachers had participated in the development of the 
new syllabus, and continued to teach the revised version in the fall 
of 1970. 

In the summer of 1970, lists of the teachers in each of these populations 
W^made available to the researcher by the Bureau of Science Education of the 
State Education Department* Statevride samples \/ere randomly selected to receive 
an invitation to participate in the study. Approximately one-third of those 
invited consented to participate in the anticipated two year study: thirty- 
eight frcm Population A, forty-one from Population B, and thirty-nine from 
Population C. These groups constituted the samples used in the study. For 
each teacher, the researcher selected one section of Regents earth science 
students to participate in the study. Data collection began in late 
October, 1970. 
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Insbrumonts 

ToachlnR behaviors verc assessed by means of the Earth 5>clcnc o 
C 1 assr oom Ac tlyi ty. CIk ckji r. t >^ (lO) This iiistrument vas oclapted for usg in 
the earth science elassroom from Kochendorfcr^c Biolofa^ Clft^sroora Aotivi by 
Checklist (n) an:l Barnes ' 13lolo,ry LaV.ora bor y Activity Cbockllstt (l2) The" 
Instrument used in bhis sbudy has eighby-seven items, raosb of v;hich describe 
a behavior that is eibher advocabed ov discouraged by bhe developers of bhe 
new science curricula. The sbudenb reporbs the freq\iency of bhe occurence 
of bhese behavj.ors in his classrooiii by responding bo a five poinb scale, which 
frcrn 'Very of ben*' to ^'hardly ever". In the scoring process, a response 
of "very often" relabive bo an advocabed beaching behavior vras given o value 
of 5} "hardly ever" vras scored as 1. Rclabive bo a beaching behavior whose 
frequenb use was discouraged, "very ofben" was scored e.s 1, "hardly over" was 
scored as 5» (inberoicdiabe responses were scored as 2, 3> or k.) Thus, 
high scores indicabe frequenb ubilizablon of bhe behaviors desired by the 
curriculum developers, and infrequenb use of behaviors discouraged by bhese 
developers. The mean response for each ibem, and for bhe overall insbrumenb 
was calculated for each classroom ab each administration of bhe insbrumenb. 

Teacher educabional opinion was assessed by r.eans of bhe Educabional 
Opinion Scale > (lO) The researchers wished bo assess bobh general educabional 
opinion, and educabional opinions specific to bhe science classroom. Since 
no single insbrumenb v:as located vhio,h measured bobh aspecbs of educabional 
opinion, bhe researchers combined Kcrlinger and Pedhazur's Educabional 
Scale VII (13) and Schirner's Teacher Educabional Credo Preference Cbccklisb 
{ih) inbo a single insbruiaenb. Educabional Scale VLT measures general 
educabional opinion on the basis of agreemenb or disagreemenb wibh educabionally 
•progressive or conservative sbatewenbs. The Teacher Educabional Credo 
Preference Chocklisb measures educabional opinions relabive bo bhe science 



classroom on a ''non-traditlonal/traJltional" scale • 

Responses to the FlducQtional Opinion Scr .lo ranged from "stroncly agree" 
to "strongly disagree" on a five point scale* High scores on this instrument 
were obtained .by agreement vith progressive and non-traditional ctatementjJi 
and by disagreetaont with conservative and traditional stateraents* 

Student achievement on tests of earth science knovdedge was measured 
by means of a researcher devised Earth Science Test* This instrument consisted 
of two sets of Items^ each devised to measure outcomes appropriate to one or 
the other of the two regents earth science syllabi • This test provided mean 
"new content" and "old content" subscores for each classroom* Scores reported 
are the toean proportion of correct responses for the class on the items of 
each subtest* 

Student ability to . ecognize and apply the processes of science 
was assessed by administering the Processes of Science Test* (l5) Scores 
reported are the raw classroom mean scores on tv?enty-nine items on this testi 

Hypotheses 

As Indicated earlier, the present study employed two designs: 
across groups (cross sectional) and pre-post (longitudinal)* Research 
hypotheses relative to each of the variables measured were tested under 
both designs* 

I* Hypotheses relating to comparisons between groups: 

1* Teachers using the nc^^/ syllabus vri 11 employ teaching 

strategies raore in conformity with those advocated by the 
developers of the new syllabus than those employed by teachers 
using the traditional syllabus* (in 1971j Groups B and C 
combined vdll have higher scores on the Activity Checklist 
than will Group A.) 

2* Teachers who helped develop the new syllabus will initially 
hold educational opinions which are more progressive than those 
of other teachers* (Group C will have a higher score in the 
fall of 1970 than groups A and B combinedi) 



3# students vrhose teachers use the now syllabus vlll obtain 

higher scovos on a tost desicned for the M\r nyllabuo than vill 
studtnits of teachers uolng the traditional eyllabus* Studenti^ 
whose teachers use the traditional ^)yll^lbus will obtain hicher 
scores on a tost designed for the traditional syllabus thon will 
studtMits whose teachers use the new syllabus. (On the "nw 
content^' subscore of the 1971 Earth Science Test, students in 
Group B and Group C classroom vrill outperfortji students in 
Group A Classroctas. On the ^*old content^' subscorci students in 
Group A Classrooms will outperform students in Group B and 
Group C Classrooais.) 

k. Students whose teachers use the new syllabus will make eJ^^a.fccJ^ 
Qaixis in their ability to reccgnijje and apply the processes of 
science than will students .whose teachers vise the traditional 
syllabus. (Whon spring POST scores are adjusted for fall POST 
scores, students in groups B and 0 will obtain higher scores 
than will students in Group A, during the year 1970-71 •) 

H* I^otheses relating to longitudinal comparisons withi n groups: 

!• After they begin to use the new syllabus, teachers will begin 
to employ teaching procedures more in accord witli the objoctives 
stated by the developers of the new syllabus. (Teachers in 
Group A will obtain higher Activity Checklist scores itt 1972 
than they did in 197l)# 

2. Teachers who begin to use the new syllabus will begin to 

express educational opinions which are more progressive than the 
opinions they previously expressed. Extended use of the now 
syllabus v/ill lead to expression of increasingly progressive 
opinions. (Teachers in Group A will obtain a higher score 
on the Opinion Scale in 1971-72 than they did in 1970-71. 
Teachers in all groups will express more progressive opinions 
in the spring of 1972 than they did in the fall of 1970.) 

3t When teachers begin teaching the new syllabus, their students 
will perform better on tests of the new material, and worse on 
tests of the traditional material than their students did when 
they were using the traditional syllabus, (students of Group A 
teachers \rill obtain higher V'new content" and lower ''old content" 
sub scores in 1972 than in 197lO 

After teachers begin using the new syllabus, their students ^dll 
make greater gains in their ability to recognize and app]y the 
processes of science than did their students when they were 
using the traditional syllabus. (VHien spring POST scores are 
adjusted for fall POST scores, students of Group A teachers will 
[■ obtain higher scores in 1972 than did students of these same 
teachers in 197l») 



Daba Collection Schedule 
The Activity Checklist and the Earth Science Test \;ere administered 
In all classrooms of teachers participating in the study during May of 1971 
and May of 1972 ♦ The teachers responded to the Educational Opinion Scale , 
and the students completed the Processes of Science Test in Novomher and 
May durinc ^^oh year of th;? study. All tests were administered by the 
classroom teachers, according to instructions supplied by the researchers ♦ 
All scoring and analysis was done by the researchers. 

Results 

An c< level of .05 was selected for rejection of the null hypothesis 
related to each of the research hypotheses listed above. F ratios and 
t« values are marked by an asterisk in the follor^fing tables if the test 
showed significance; ns marks non-significant tests. 

I. Results of analyses of data collected to test hypotheses making 
comparisons between groups: 

I. Table 1 shows that hypothesis 1-1 was supported by analysis of 
the data. Teachers using the new syllabus differed significantly^ 
in the predicted direction, from teachers using the traditional 
syllabus on the overall Activity Checklist Score . Item 
analysis, reported elsewhere (lO) indicates that the course taught 
in 1970-71 by teachers in Groups B and C was more laboratory 
oriented, more open-ended and discovery oriented, and was more 
interdisciplinary in nature than that taught by Group A teachers 
in the same year. 

TABLE 1 

PIANNED irn)EPENDENT CONTRASTS - GROUP A VS GROUPS mi 
ACTIVIW CHECKLIST > OVERALL SCORES, SPRING 1971 

Meahs SS 
A B 0 Compare MSW P Ratio 

3.05 3.U9 3.51 .0369 ^ i2U,3o* 

Degrees of Freedom: 1,102 



2, Tftblo S shows that hypothesis 1-2 was supported by ojialysls of 
the data. The Initial opinions of teachers who hnd helped 
develop the new syllabus were sicnificantly more progressive 
than those of teachers who had not participated in development 
of the syllabus. 

TABLE 2 

PiAiniED nroKPErroniT contrast 'bN oprinoN scale 

FOR GROUP C VS GROUP A & B, FALL 1970 



Means 
B 



SS 
Compare 



f^SW 
.081 



P Ratio 
1J+.55* 



A B C 

3.70 3.76 3.9*+ 1.17 
Degree of Freedom; 1,102 
3. Table 3 shows that hypothesis 1-3 was supported by analysis of 
the data. Students of teachers using the new syllabus did 
significantly better on the "new contfent" subtest than did 
students of teachers using the traditional syllabus. Students 
of teachers using the traditional syllabus did significantly 
better on the "old content" subtest than did students of teacher 
using the new syllabus, 

TABLE 3 

PLANNED INDEPEirDEOT COirrRASTS, GROUP A VS GROUPS B & C 
EARTH SCIENCE TEST SUBSCORES, SPRING 1971 



Subscoro 

"Old • 
Content" 

'•New 

Content" 



Means 
B 



Mean Square 
Hypothesis 



.5^*0 .li58 .If 31 .213 

.519 *56k .558 .01*3 
Degree of Freedoat 1>102 



MSW 



.0072 



.001+5 



F Ratio 



29.211* 
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Tabic k ehows that hypothesis I-^i v;as not supported by 
analysis of the data. When sprlnfs POST scores vere adjusted 
for fall POST scores, students of teachers using the ncv 
syllabus did not score significantly higher on POST than did 
students of teachers using the traditional syllabus. In results 
reported elsevrhere (lO), it vras found that none of the g^'oups 
significantly differed from one another in respect to their 
adjusted POST scores during either year of the study. 
TABLE k 

AllALYSIS OF COVAUlAi:CE OP MSAIIS OK PROCESSES 
. OP SCIEI:CS TEST FOR ALL GROUPS, 1970-71 

Treatment Adjusted^ Mean Square Mean Square 
Group Mean Mean Adjusted M Within j? Ratio 

A 17.18 17.71 

B 18.33 18.20 7.58 U.99 lt52 ns 

c 17.67 17.26 

Degrees of Freedoms 1,102 
^ Spring scores adjusted for Fall scores 

II. Results of analyses of data collected to test hypotheses tnaking 
longitudinal cogiparisons within groups. 

1. Table 5 shows that hypothesis II-l was supported by analysis 
of the data. Teachers in Group A received significantly higher 
overall scores on the Activity Checldist In 1972 after they 
began use of the new syllabus than they received prior to this 
adoption in 1971. Item analysis, reported elsewhere (lO) 
Indicates that the course these teachers taught in 1971-72 
was more laboratory centered, more concerned with dlscoveiy 
and more open-ended than the course they had ta\ight in the 
previous year, when using the traditional eyllabus* 



TABLE 5 ■ ./ 

T-TEST OF Dim;?xEUCE OF bMS ON ACTIVITY CIJUCKLIGT 
OVERALL scorn FOR OROUP A, SPRIKO 1971 TO SRUIJO 19?2 

Degrees of 

Mean Difference t-Value Freedom 
.2173 5.5605* 27 

2« Table 6 shov?s that hypothesis II-2 vas supported by analysis 
of Opinion Soalo data collccfccd from Group A teachers in the 
fall, of each year of the study, (Note "l" In table 6.) 
After they began to use the new syllabus in the fall of 1971> 
teachers in Group A expressed significantly more progressive 
educational opinions than they had expressed in the fall of the 
previous year, vhen using the traditional syllabus. Reference 
to table 6, however, will show that when spring opinions are 
compared with spring opinions, (2), or when spring 1972 
opinions are compared with fall 1970 opinions, (3) the 
differences In educational opinions expressed b-/ this group 
are not significant. Table 6 also shows thtt tlie educational 
opinions expressed by each of the other tv?o groups did not 
significant]^ change from the fall of 197O to the spring of 

1972, 

TABLE 6 

T-TEST OF DIFFERENCES ON EDi;CAT10!L\L OPIiNION SCALE 
m GROUPS, IICROUOH SELECTED TBIE INTERVALS 

GROUP A 

Degrees of 

Time Interval Difference . t«Value Freedom 

1) Fall 1970-Fall 1971 .1125 2.2am 25 

2) Spring 1971- Spring 1972 •.OO36 -.1276 ns 22 
|);fall 1970-Spring 1972 .0070 .l6t»0 ns 26 
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OROUP B 

Degrees of 

Time Interval Differences t-Value Freedom 

k) Fall 1970-Sprinfi 1972 -.0050 - -4779 nd 27 

OROUP C 

5) Fall 1970" Spring 1972 -•022l| -•72i*l* ns 25 

3* Table 7 shcvrs thafc Hypothesis II-3 vas only partially supported 
by analysis of the data* Students of teachers vrtio adopted the 
ne^r syllabus in 1971 did significantly vorse on the "old 
content" than did students of these same teachers vhen the 
teachers used the traditional syllabus* There vas no 
significant difference, hovrever, on the "new content" subtest 
between these two groups of students* 

TABLE 7 

T-TEST OP DIFFE3^ENCES ON EARTH SCIEKOE SUBTESTS 
FOR OROUP A BETi^EEW SPRBW 1971 MID SFRINO 1972 

1971 1972 Difference 
Subscoro Mean Mean of Means t-Value 

New Content .518 .529 -Oil .9102 ns 

Old Content .531 .1+53 -.078 A.BQlh^ 

Uogrees of Freedom « 27 

li. Table 8 shows that hypothesis 11-^ was not supported by 

analysis of the data. The adjusted POST scores of students 

of teachers vrho adopted the new syllabus in 1971 did not differ 

significantly from the adjusted POST scores of students of these 

same teachers when they were using the traditional syllabus. 



13- 



IC 

am 



TADLE 8 

SCIEtWE TKSr FOR GaOUT A l^fO-Yl VS GROUP A 1971-72 

TrenttAont Ad^ustcd-^ Mean Square Mean Square 
Year Mean Moan of Adjuctod Within P Ratio 

Means 

1970- ?! 17*39 17.3'* 

•26 3*B9 M i)s 

1971- 72 17* 18 17*21 

Degrees of Freedoa » 1> 60 

^Spring POST scores adjusted for fall FOST scores 
Discussion 

Combining the findings reported under both designs employed in this 
study leads to several conclusio;is» 

Not only did the teaching strategies employed by teachers using one 
of the new science curricula differ from those of teachers not using this 
curricula J teachers vho adopted one of the now science curricula were found 
to change their teaching procedures follovdng curriculum adoption in such a way 
as to include more of the behaviors advocated by the developers of the 
curriculumV Table 9 3hows> ho\rever, that su to this chonge, the 

teachers newly adopting the revised syllabus still employed behaviors 
significantly less in accord with the advocated behaviors than those 
employed by teachers who had earlier adopted the new syllabus* 

TABLE 9 

imm iiiDEmn)m contrasts on activity cikcklist overall score 

FOR GROUP A VS CROUPS B & C^ SH^XKO 1972 

Means SS . 

A B C Compare P Ratio 

3i30 3*^*9 3*1^7 •607 *031 19*52^ 
Degrees of Freedom ! 1> 89 



Thlo residual difference bo bv/oen thoso who volunteer and those vfho 
are mandated to touch the new science curriculum, in respect to teaching 
strategies employed, is most likely a selection effect. Those v;ho volunteered 
to teach the new syllabus when its use was optional almost certainly brought 
with them teaching strategies which v/ere more in accord with the objectives 
of the now curriculum developers than were the strategies emplcryed by those 
who chose to continue using the traditional materials as long as these were 
available • 

The interesting and Important conclusion remains, however. liandated 
adoption of one of the new science curricula did lead to more frequent 
employment of the teaching behaviors advocated by that curriculum. This 
finding should bs a source of encouragement to the many teachers and science 
educators who participated in the revision of the Regents Earth Science 
Syllabus. They have produced a curriculum which has brought about a change 
in the teachins procedures used in the Regents earth science classrooms of 
New York State* 

When the findings of this study are considered in conjunction vrith 
the similar findings of Kochendorfer (ll) and Barnes (12), it seems likely 
that the new science ciu*ricula generally exe bringing about desired changes 
in the teaching behaviors employed by the teachers who adopt them. More 
research needs to be done, however, to determine v^ich conditions of 
adoption tend to optimize changes in teaching strategy. More research 
is also necessary to determine ^/hether teachers continue to use the advocated 
methods in subsequent years, and If so, v;^\ether they tend to employ them more 
frequently as they gain more experience? with the new curriculum* 

The increase in progressive opinions expressed by teachers adopting 
the new syllabus may be attributed to a burst of enthusiasm which they 
6?<|e|ienced as they replaced their traditional curriculum with a new 
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ln»<jtrucfcional packnj^d Wio temporary naturo of this chrmgo sus^eats that 
eduCQtlonal opinions are rather firmly anchored ♦ This Imprescion is 
reinforced by tho foot that all throo fjronix^, of oorfch science teachers in 
thi.o study eKprc seed essentially the sncio degree of prosressivli^n at tho 
end of the ctudy that they had expressed at the beginningt Educational 
opinion, in the long term, seems to be a relatively stable teacher 
characteristic* 

It is interesting, however, that the group which developed the 
nevr sylJnbus did express educational opinions vhich were significantly 
more progressive than those expressed by tho other two groups* The source 
of this difference is a matter for speculation/ It seems auite likely 
that teachers i/ith more progressive outlooks volunteered for the arduous 
task of curriculum revision* It is possible, however, that the revision 
process did modify their opinions in a progressive direction* ISie effect 
of curriculuia revision on the curriculum developers themselves presents 
an Interesting subject for further Investigation # 

Analysis of hypotheses concerned vdLth earth science knowledge in- 
dicates that, in general, a different set of concepts is being taught in 
classrooais using the new syllabus than was taught under the old syllabus* 
It should be noted, hovrever, that despite a trend toward greater achievement 
on the '^new content -I subscore, students of teachers who changed syllabi 
In the course of the study did not perform significantly better on this 
test when their teachers were using the new syllabus than when they were 
Using the old syllabus* It may be that this group of teachers needs more 
background in the no/or concepts than is currently pro'/ided in the new 
syllabus package* 

Since the new science curricula place so much stress on stimulating 
^jfj4 developing student ability to recognise and apply science proeesse^s, 
iijiif failure of the new earth scienee syllabus to significantly iuiprove 
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achiovoment on the jPi*qco£^ ^:et3 or Soionvc V<^nt lo y.irbicularly disappolnblns* 
There is somo basis for bclieWny that this insfcmnent doos nob moasur^? 
recognition and application of science processes vrith precision (cf, Wallace i 
16) • On the other hand, an evaluation of PSNS^ effect on enhancing student 
process under stan(3ini2> usin^j Vfolch^^ Process of Science Meagure ^ also failed 
to find significant differences attributable to the curriculum, (l?) / 
It thus seems quite likely that utilization of one of the new science curricula 
does not in itself bring about increased student knowledge of science processes* 
The conditions under v:hich the new curricula are taught may very veil deteraine 
the existence and the magnitude of this effects For exatiple, the stress which 
the teacher places on post-laboratoi*y analysis of procedures used in the 
laboratory may turn out to be a critical condition for enhancing student 
knovrledge- of science process. Exploratory research is needed to identify 
potentially critical conditions. 

This study's ubilization of a dual design (oross-scctional and 
longitudinal) led to tvro results of particular interest. In the first placc> 
the longitudinal portion of the study led to the finding that teachers did 
change their teaching strategies upon adoption of a new science curriculum. 
Secondly^ when the results of both aspects of the study are compared, it 
appe vs that selection effects account for soae of the difference between 
teo.f'Ar^a behaviors employed by those using one of the n3W science curricula^ 
and of those using a traditional curriculum* This suggests that cai»e Dusb bo 
taken wlien interpreting the results of curriculum evaluations based on 
cross-sectional designs, particularly \rhen random assignment to treatment and 
control /v/oups is absent. If such randomisation is nob possible, utilization 
• of a pre-post design should be considered^ 
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Syaopsts 

This study investigated tho effect voluntary or mandatory adoption 
of the Revised New York Stato Earth Science Syllabus had on instructional 
procedures , teacher educational opinion, student achievement in earth 
science^ and student ability to employ the processes of sclencot Selection 
of teachers who v^ere forced to adopt the new syllabus^ voluntarily adopted 
the new syllabus, or who helped develop the new syllabus comprised the 
three experimental groups in this study (Group A, B, C respectively) • 
Both cross-sectional (across groups) and longitudinal (pre-post) designs 
were employed to test the study's hypotheses* Data wuS* collected during 
the fall and spring of the 1970-71 and 1971-72 school years from students 
and teachers within the three groups • Adoption of the new syllabus did 
effect a change in instructional procedures > in the direction advocated by 
the developers of the new syllabus* However, Group A teachers did not 
employ teaching behaviors advocated by the new syllabus to the same degree 
that did teachers from Group B and C* Some fluctuations of teacher educational 
opinions did occur upon initial experience with the new syllabus, but overall 
this variable seemed to be relatively s'table, with differences across groups 
being detected. Results of tests on the earth science content in the ''old** 
and the "new" syllabus generally suggest that students preform best on the 
tests designed for the syllabus used by their teacher* Students of teachers in 
Group 0 did worse on the "oW content after adoption, but failed to better on 
the '*new" content* This study failed to detect any difference across groups 
or across time with respect to student ability to employ the processes of 
science. 
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